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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a PET bottle manufacturing 
method capable of well molding the bottom part of a secondary mold in a 
two-stage blow molding method. 

SOLUTION: A preform 1 1 is subjected to blow molding to form a primary 
molded bottle larger than a final product having a recessed part provided to 
the bottom part thereof. The primary molded bottle is heated to be freely 
shrunk to form a shrunk bottle 19 equipped with a recessed part 21. The 
shrunk bottle 1 9 is subjected to blow molding to form a secondary molded 
bottle as the final product. When the shrunk bottle 19 is mounted on a 
secondary mold 22, a bottom part mold 24 is moved within the secondary 
mold 22 and a projected part 26 is inserted into the recessed part 21 of 
the shrunk bottle 19 and the recessed part 21 is corrected to a 
predetermined position to subject the bottle 19 to blow molding. The side 
wall part of the leading end part of the projected part 26 has a gradient G of 
75-90°. The projected part 26 is composed of a heat-resistant resin low in 
the coefficient of friction to a PET resin and separate from the bottom part 
mold 24 to be attached in a freely detachable manner. 
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Japan Patent 0££ice is not responsible for any 
dsunages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By carrying out blow molding of the contraction bottle in the condition of having been heated at the 
contraction process which is characterized by providing the following and which forms a contraction bottle, and said 
contraction process, within a predetermined secondary-forming mold It has the 2nd blow molding process which forms 
the secondary-forming bottle as a final product. Said secondary-forming mold When it has the height inserted in the 
crevice formed in the pars basilaris ossis occipitalis of said contraction bottle, it becomes a drum section die from the 
pars-basilaris-ossis-occipitalis die which can move freely in the inside of this drum section die and this secondary- 
forming mold is equipped with said contraction bottle The manufacture approach of the bottle made of polyethylene 
terephthalate resin characterized by moving the inside of this secondary-forming mold for this pars-basilaris-ossis- 
occipitalis die, inserting this height in the crevice formed in the pars basilaris ossis occipitalis of said contraction bottle, 
correcting this crevice in a predetermined location, and performing blow molding of said secondary-forming bottle 
Regio oralis which equipped the periphery section with the thread part The drum section which stood in a row in this 
regio oralis, and was formed under this regio oralis and by which biaxial stretching was carried out Consist of a pars 
basilaris ossis occipitalis which forms the lower part of this drum section, and this pars basilaris ossis occipitalis is 
equipped with the flat touch-down section which stands in a row in this drum section, and the crevice which bulges in 
this drum section by the inside of this touch-down section. By carrying out blow molding of the preforming made of 
polyethylene terephthalate resin which is the manufacture approach of the bottle made of polyethylene terephthalate 
resin that it can become independent by this touch-down section, and was heated within a predetermined primary die 
The 1st blow molding process that have the pars basilaris ossis occipitalis in which the crevice which bulges in a drum 
section was formed, and the whole configuration forms a larger primary shaping bottle than a final product The pars 
basilaris ossis occipitalis in which the crevice which bulges in a drum section by heating and carrying out free 
contraction of said primary shaping bottle was formed 

[Claim 2] It is the manufacture approach of the bottle made of polyethylene terephthalate resin according to claim 1 
characterized by for the point of said height being an approximate circle frustum form, and equipping the side- 
attachment-wall section of this truncated-cone form with 75-90-degree inclination to the field which intersects 
perpendicularly with said secondary-forming type of shaft. 

[Claim 3] Said height is the manufacture approach of the bottle made of polyethylene terephthalate resin according to 
claim 1 or 2 characterized by being constituted with the heat resistant resin which has small coefficient of fiiction to 
polyethylene terephthalate resin. 

[Claim 4] Said height is the manufacture approach of the bottle made of polyethylene terephthalate resin according to 
claim 3 characterized by being constituted by said pars-basilaris-ossis-occipitalis die and another object with said heat 
resistant resin, and being attached in this pars-basilaris-ossis-occipitalis die free [ attachment and detachment ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the bottle made of polyethylene 
terephthalate resin used for a drink container etc. 

[0002] 

[Description of the Prior Art] The bottle (it is hereafter written as pet resin about resin, and is written as a PET bottle 
about a bottle) obtained by carrying out blow molding of the polyethylene terephthalate resin as a container of soft 
drinks, such as a carbonated drink, fiiiit juice, and mineral water, is used. Biaxial stretching of the pet resin which forms 
the body of a bottle is carried out by said blow molding, and since molecular orientation of said PET bottle is carried 
out, it is excellent in many physical properties, such as reinforcement, thermal resistance, transparency, gas barrier 
property, and lightweight nature. 

[0003] In order to raise further the reinforcement of said PET bottle, and thermal resistance, blow molding of the 
preforming made of pet resin is conventionally heated and carried out to extension temperature. A primary shaping 
bottle with the whole larger configuration than a final product is formed, and free contraction of this primary shaping 
bottle is heated and carried out. An outer diameter thinner than a final product, After obtaining the contraction bottle 
which is in a final product, abbreviation, etc. by carrying out, and has height, the manufacture approach by the so-called 
two-stage-blow-molding method for obtaining the secondary- forming bottle as a final product is learned by carrying out 
blow molding of this contraction bottle again. According to said two-stage-blow-molding method, the reinforcement 
and thermal resistance which biaxial stretching of the pet resin was fiiUy carried out as compared with the case where a 
final product is obtained, and were once excellent in blow molding can be obtained. 

[0004] Moreover, since pressure resistance like [ in the case of being used for the container of a carbonated drink ] is not 
required when using it for containers, such as finiit juice and mineral water, said PET bottle can make a pars basilaris 
ossis occipitalis flat. Then, giving independence nature to said PET bottle is performed by making the center section of 
the above flat partes basilaris ossis occipitalis into the crevice which bulged inside the drum section, and making the flat 
part by the side of the periphery of this crevice into the touch-down section. 

[0005] Said pars-basilaris-ossis-occipitalis configuration has a compUcated configuration, and since deformation 
moreover becomes large partially, after it forms beforehand the crevice corresponding to the configuration of the pars 
basilaris ossis occipitalis of said final product in the pars basilaris ossis occipitalis of said primary shaping bottie and 
makes this said contraction bottle, it can consider carrying out blow molding and considering as said secondary-forming 
bottle by said two-stage-blow-molding method. 

[0006] However, when free contraction is carried out corresponding to the crevice formed in the pars basilaris ossis 
occipitalis of said final product to the bottom of heating of the primary shaping bottle in which the crevice which bulges 
inside a drum section was formed, since contraction of each part of this primary shaping bottle is not uniform, the core 
of the crevice of said contraction bottle is not in agreement with the axis of this contraction bottle, and there is un- 
arranging [ that a pars basilaris ossis occipitalis cannot be fabricated good ]. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention cancels this un-arranging and aims at offering the 
manufacture approach of the bottle made of polyethylene terephthalate resin which can fabricate the pars basilaris ossis 
occipitalis of a secondary-forming mold good in a two-stage-blow-molding method. 
[0008] 

[Means for Solving the Problem] In order to attain this purpose, the manufacture approach of the bottle made of 
polyethylene terephthalate resin of this invention The regio oralis which equipped the periphery section with the thread 
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part, and the drum section which stood i^^ow in this regio oralis, and was formed |||kr this regio oraHs and by which 
biaxial stretching was carried out, Con^Bff a pars basilaris ossis occipitalis which mms the lower part of this drum 
section, and this pars basilaris ossis occipitalis is equipped with the flat touch-down section which stands in a row in this 
drum section, and the crevice which bulges in this drum section by the inside of this touch-down section. By carrying 
out blow molding of the preforming made of polyethylene terephthalate resin which is the manufacture approach of the 
bottle made of polyethylene terephthalate resin that it can become independent by this touch-down section, and was 
heated within a predetermined primary die The 1st blow molding process in which is equipped with the pars basilaris 
ossis occipitalis in which the crevice which bulges in a drum section was formed, and the whole configuration forms a 
larger primary shaping bottle than a final product, and by heating and carrying out fi-ee contraction of said primary 
shaping bottle By carrying out blow molding of the contraction bottle in the condition of having been heated at the 
contraction process which forms a contraction bottle equipped with the pars basilaris ossis occipitalis in which the 
crevice which bulges in a drum section was formed, and said contraction process, within a predetermined secondary- 
forming mold It has the 2nd blow molding process which forms the secondary- forming bottle as a final product. Said 
secondary-forming mold When it has the height inserted in the crevice formed in the pars basilaris ossis occipitalis of 
said contraction bottle, it becomes a drum section die fi-om the pars-basilaris-ossis-occipitalis die which can move fireely 
in the inside of this drum section die and this secondary-forming mold is equipped with said contraction bottle It is 
characterized by moving the inside of this secondary- forming mold for this pars-basilaris-ossis-occipitalis die, inserting 
this height in the crevice formed in the pars basilaris ossis occipitaUs of said contraction bottle, correcting this crevice in 
a predetermined location, and performing blow molding of said secondary- forming bottle. 
[0009] According to the manufacture approach of this invention, a primary shaping bottie is formed by heating 
preforming made of pet resin to extension temperature, and subsequentiy carrying out blow molding within a 
predetermined primary die first. Said primary shaping bottie consisted of a cylindrical drum section and a pars basilaris 
ossis occipitalis which forms the lower part of this drum section, and this pars basilaris ossis occipitalis is equipped with 
the crevice which bulges in this drum section corresponding to the crevice of a final product. Moreover, pet resin is fiiUy 
extended and said primary shaping bottie can obtain reinforcement and thermal resistance excellent in said secondary- 
forming bottle, when the whole configuration is larger than a final product, fi'ee contraction of this primary shaping 
bottie is carried out and it carries out blow molding again at a back process. 

[0010] By the manufacture approach of this invention next, a contraction bottle is formed by heating the drum section of 
said primary shaping bottle. While the distortion at the time of shaping is released by said heating, as for said primary 
shaping bottle, the contraction bottle with which degree of crystallinity becomes high, carries out firee contraction in 
connection with this, is in an outer diameter thinner than a final product, a final product, abbreviation, etc. by carrying 
out, and has height is obtained. At this time, the crevice currentiy formed in the pars basilaris ossis occipitalis of said 
primary shaping bottle is taken over to said contraction bottie in a configuration almost as it is, and the crevice which 
bulges in that drum section is formed in the pars basilaris ossis occipitalis of said contraction bottie. However, since said 
contraction bottle does not have uniform contraction of said primary shaping bottle in each part, its core of said crevice 
does not correspond with the axis of this contraction bottle in many cases. 

[00 11] then - next, in case said secondary-forming mold is equipped with the contraction bottie heated for said free 
contraction with the condition of having been heated, by the manufacture approach of this invention, the inside of this 
secondary-forming mold is moved for said pars-basilaris-ossis-occipitalis die upwards from the bottom, and said height 
with which this pars-basilaris-ossis-occipitalis die is equipped is inserted in the crevice of said contraction bottle. On the 
other hand, since said contraction bottle is still the condition of having been heated for said free contraction and it has 
some flexibility, if said height is inserted in said crevice, it will deform corresponding to this height, and it is right set by 
the position said whose crevice corresponds with the axis of a contraction bottle, i.e., the axis of a secondary-forming 
mold. Consequentiy, said pars-basilaris-ossis-occipitalis die can be certainly fitted into the crevice of said contraction 
bottle. And where fitting of the crevice of said contraction bottle is carried out to said pars-basilaris-ossis-occipitalis die 
as mentioned above By carrying out blow molding of said contraction bottle within said secondary-forming mold, and 
forming the secondary-forming bottle as a final product The pars-basilaris-ossis-occipitalis configuration of said 
contraction bottie can be corrected along with said pars-basilaris-ossis-occipitalis die, the pars basilaris ossis occipitalis 
which forms the lower part of a drum section as mentioned above can be equipped with the flat touch-down section and 
the crevice which bulges in this drum section, and the PET bottie which can become independent by this touch-down 
section can be manufactured. 

[0012] In the manufacture approach of this invention, the point of said height is an approximate circle fiiistum form, and 
the side-attachment-wall section of this truncated-cone form is characterized by having 75-90-degree inclination to the 
field which intersects perpendicularly with said secondary-forming type of shaft. Said height can correct the crevice of 
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said contraction bottle to a position eas^^kiile being able to insert it in the crevice |^|id contraction bottle easily, 
when the side-attachment- wall section point of the approximate circle frustunHPm is equipped with said 
inclination. 

[0013] If the inclination of said side-attachment- wall section is larger than 90 degrees, it will be hard to insert said 
height in the crevice of said contraction bottle, and will be hard to make the crevice configuration of a final product into 
a predetermined configuration. Moreover, although it becomes easy for said height to insert [ the inclination of said 
side-attachment-wall section ] in the crevice of said contraction bottle at less than 75 degrees, correction of the location 
of the crevice of said contraction bottle becomes difficult. 

[0014] Moreover, in the manufacture approach of this invention, said height is characterized by being constituted with 
the heat resistant resin which has small coefficient of fiiction to polyethylene terephthalate resin. When moving said 
pars-basilaris-ossis-occipitalis die as mentioned above by being constituted with heat resistant resin with small 
coefficient of fiiction to pet resin, said height can slide into this crevice, though the core of the crevice of said 
contraction bottle has separated fi-om it somewhat fi-om the axis of this contraction bottle, and can be inserted in the 
crevice of said contraction bottle. 

[0015] As heat resistant resin which forms said height, a fluororesin with small coefficient of fiiction to pet resin etc. 
can be used, for example. 

[0016] Moreover, in the manufacture approach of this invention, although said heat resistant resin is covered by said 
pars-basilaris-ossis-occipitalis die, said height is preferably constituted by said pars-basilaris-ossis-occipitaUs die and 
another object with said heat resistant resin, and is characterized by being attached in this pars-basilaris-ossis-occipitalis 
die free [ attachment and detachment ]. 

[0017] Even if said height is constituted by heat resistant resin, if it is used repeatedly, it will carry out degradation 
deformation gradually by contact in said contraction bottie under heating for blow molding. Then, said height is 
constituted by said pars-basilaris-ossis-occipitalis pars-basilaris-ossis-occipitalis die and another object, and when 
degradation deformation is carried out as mentioned above by making it attached in this pars-basilaris-ossis-occipitalis 
die free [ attachment and detachment ], it can be exchanged for a thing new at any time. Although it is very expensive, 
when a height carries out degradation deformation as mentioned above according to the manufacture approach of this 
invention, since the metal mold for blow molding does not need to exchange the whole metal mold, it can also usually 
acquire effectiveness that the manufacturing cost of a PET bottle is reduced that what is necessary is to exchange only 
this height. 
[0018] 

[Embodiment of the Invention] Next, it explains in more detail about the gestalt of operation of this invention, referring 
to an attached drawing. Drawing 1 is the perspective view showing an example of the bottle made of polyethylene 
terephthalate resin obtained by the manufacture approach of this invention, and drawing 2 tiiru/or drawing 6 are the 
explanatory sectional views showing the production process of the PET bottle of . Moreover, drawing 7 is the 
sectional view expanding and showing the height attached in drawing 5 and the pars-basilaris-ossis-occipitalis die of 

[0019] Like *11 ** , PET bottie 1 of this operation gestalt consists of the regio oralis 3 which equipped the periphery 
section with the thread part 2, a drum section 4 which stood in a row in the regio oralis 3, and was formed imder the 
regio oralis 3, and a pars basilaris ossis occipitalis 5 which forms the lower part of a drum section 4. Biaxial stretching 
of the drum section 4 is carried out by blow molding, and the cross-section configuration serves as an abbreviation 
rectangle. Moreover, the predetermined design configuration is formed in the side face 6 of a drum section 4 of blow 
molding. 

[0020] On the other hand, the pars basilaris ossis occipitalis 5 is equipped with the crevice 8 which bulges in the shape 
of a truncated cone in a drum section 4 by the inside of the flat touch-down section 7 which stands in a row in a drum 
section 4, and the touch-down section 7. And PET bottle 1 is formed possible [ independence ] of the touch-down 
section 7. 

[0021] Next, the manufacture approach of PET bottie 1 of **!** is explained. 

[0022] First, the preforming 1 1 obtained by injection molding of pet resin is heated in extension temperature of 95-100 
degrees C like **2** , the regio oralis 3 is held by the mandrel 12, it has the cavernous section of the configuration 
which is in agreement with the extemal configuration of a primary shaping bottle, and the primary shaping metal mold 
13 which consists of a drum section die 14 and a pars-basilaris-ossis-occipitalis die 15 is equipped. In addition, 
milkiness crystallization of the regio oralis 3 of preforming 1 1 may be beforehand carried out by heating. 
[0023] Next, it is 20-25kg/cm2 in [ from the regio oralis 3 ] preforming 11, inserting the stretch rod 16 in the interior of 
said preforming 11, and extending preforming 1 1 in the die-length direction with tiie stretch rod 16 like **3** . The 1st 
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blow molding is performed by introducj^high-pressure air. This expands in the cogjB^ration to which preforming 1 1 
meets the internal configuration of the ^Brary shaping metal mold 13, and the priml^haping bottle 17 with which the 
whole configuration is larger than PET bottle 1 of **!** which is a final product is formed. Moreover, corresponding to 
the touch-down section 7 and the crevice 8 of PET bottle 1 of * *!♦* , crevice 17c which bulges in the shape of a 
truncated cone is formed in drum section 17a at the pars basilaris ossis occipitalis of the primary shaping bottle 17 by 
the inside of flat part 17b which stands in a row in drum section 17a, and flat part 17b. 

[0024] Next, the primary shaping bottle 1 7 is taken out and it moves to a heating fiimace. Two or more infi-ared panel 
heater 1 8a is arranged so that a heating fumace may counter one drum section 1 7a side of the primary shaping bottle 1 7 
like **4** at drum section 17a, and reflecting plate 18b is arranged at the another side side. 
[0025] And where the regio oralis 3 of the primary shaping bottle 17 is held by the mandrel 12, rotating the primary 
shaping bottle 17, drum section 17a is heated by infi-ared panel heater 18a, and a drum section 17a fi-ont face is heated 
by a maximum of about 1 80 degrees C. 

[0026] If the primary shaping bottie 17 is heated as mentioned above, while the distortion at the time of the 1st blow 
molding of . 1*3** will be released, a consistency rises, on the whole, it contracts, and an outer diameter thinner than a 
final product and the contraction bottle 19 which is in a final product, abbreviation, etc. by carrying out, and has height 
are formed. At this time, flat part 17b and crevice 17c which are formed in the pars basilaris ossis occipitalis of said 
primary shaping bottle 17 are succeeded by the pars basilaris ossis occipitalis of the contraction bottie 19 in a 
configuration almost as it is, and the crevice 21 which bulges in the shape of a truncated cone in this drum section is 
formed at it by the inside of the flat part 20 which stands in a row in the drum section of the contraction bottle 1 9, and a 
flat part 20. However, since contraction of said primary shaping bottle 17 is not uniform in each part, the core separates 
fi*om a crevice 21 fi-om the shaft A of the contraction bottle 19, and it is formed. 

[0027] Next, the secondary-forming metal mold 22 equipped with the cavemous section of tiie configuration which is in 
agreement with the external configuration of PET bottle 1 which is a final product in the contraction bottle 19 like 
**5** is equipped. At this time, the contraction bottle 19 is, immediately after being heated by infrared panel heater 
18a, and that temperature has become about 160 degrees C, 

[0028] The secondary-forming metal mold 22 is constituted by the drum section dice 23a and 23b and the pars-basilaris- 
ossis-occipitalis die 24, and the pars-basilaris-ossis-occipitalis die 24 consists of a body 25 of a die, and a height 26 
inserted in the crevice 21 of the contraction bottie 19 fiirther. The migration of the body 25 of a die in the direction of 
Shaft A is attained within the secondary- forming metal mold 22. Moreover, the height 26 is constituted with 
fluororesins, such as polytetrafluoroethylene, by another object which can be fi-eely detached and attached on the body 
25 of a die. Said polytetrafluoroethylene has small coefficient of fiiction to pet resin, and the melting point is equipped 
witii the thermal resistance which is 327 degrees C and was excellent. In addition, the configuration of a height 26 is 
explained in fiiU detail later. 

[0029] When equipping the secondary-forming metal mold 22 with the contraction bottle 19, first, tiie contraction bottie 
19 is moved to a position, next the pars-basilaris-ossis-occipitalis die 24 is moved in the contraction bottie 19 direction 
within the secondary-forming metal mold 22. Then, immediately after the height 26 attached in the body 25 of a die slid 
into the crevice 21 of the contraction bottle 19 and was heated by infi:'ared panel heater 18a as mentioned above in 
connection with this like ^*6** , the contraction bottle 19 holding flexibility deforms according to a height 26, and it is 
right set so that the location of a crevice 21 may be in agreement with the shaft A of the contraction bottle 19. 
Consequently, fitting of tiie pars-basilaris-ossis-occipitalis die 24 is carried out to the pars basilaris ossis occipitalis of 
the contraction bottle 19 like drawing 4 and **5** . 

[0030] And the secondary-forming metal mold 22 will be equipped by tiie contraction bottle 19 by closing the drum 
section dice 23a and 23b, as the contraction bottle 19 is inserted. 

[0031] Next, it is 35-40kg/cm2 in [ fi-om the regio oraHs 3 ] the contraction bottle 19 in said condition. The 2nd blow 
molding is performed by introducing high-pressure air. By said 2nd blow molding, it expands in the configuration to 
which the contraction bottle 19 meets the intemal configuration of the secondary-forming metal mold 22, and the 
secondary-forming bottie 27 is formed. At this time, the flat part 20 of the pars basilaris ossis occipitalis of the 
contraction bottle 19 turns into the touch-down section 7 of PET bottle 1, and the crevice 21 of the contraction bottle 19 
tums into the crevice 8 of PET bottle 1. Moreover, the die temperature is set as 130-140 degrees C, and, as for the 
secondary-forming metal mold 22, a heat setting is performed to the secondary-forming bottie 27. 
[0032] And after cooling, PET bottle 1 as a final product is obtained by opening the secondary-forming metal mold 22 
and taking out the secondary- forming bottle 27. 

[0033] Next, the detailed configuration of the height 26 attached in the body 25 of a die of the pars-basilaris-ossis- 
occipitalis die 24 is explained. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/23/2004 



Page 5 of 5 



[0034] A height 26 is a plane view roui|^|ape, and is equipped with the point 32 oj^^pproximate circle frustum 
form like **7** on the Yamagata sectiSBR in which the side face forms the loose Upave surface. Moreover, while 
equipping the body 25 of a die with the fitting section 33 for fitting in and attaching down the center section, it has the 
pore 34 which holds the gate trace of the contraction bottle 19 above the center section, and the fitting section 33 and a 
pore 34 are opened for fi-ee passage with the firee passage hole 35. In addition, the pore 34 serves as a taper side which 
the center section tums caudad and inclines. 

[0035] The side-attachment-wall section 36 of said point 32 is equipped with the inclination whose angle theta over the 
field which intersects perpendicularly with the shaft A of the secondary-forming mold 22 is 75-90 degrees. A height 26 
can correct the location of a crevice 21 easily while it can slide into the crevice 21 of the contraction bottle 19 easily and 
being able to insert it in it like **6** , when the side-attachment- wall section 36 is equipped with the inclination of said 
range. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawing,?] 

FIG. 7 
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[Drawin g 6] 
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[Drawing 4 ] 
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